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6.1  Introduction  
While hurricanes are relatively unusual for Rhode Island, tropical cyclones pushing north can 

impact the state bringing dangerous weather conditions to its residents and visitors. These 

storm systems can bring coastal storm surge and flooding, as well as tornadoes and associated 

wind damage. During these events, state and local emergency management officials may be 

required to call for evacuations for the Rhode Island coast. These protective action decisions 

could result in the local and regional road network having to process a significant number of 

vehicles in a relatively short period of time. This is especially true in the New England region 

where storms reaching the higher latitudes become entrained in the jet stream and can travel 

forward at speeds in excess of 50 miles per hour. Decisions to evacuate may need to be 

initiated when a storm threat is still off the coast of North Carolina.  

Based on the results of this transportation model, Rhode Island enjoys very reasonable 

clearance times, that is to say most communities can successfully evacuate in the alert time 

created by a Hurricane Warning from the National Hurricane Center (NHC). Nonetheless 

congestion, particularly during the summer, can be quite heavy especially near tourist centers 

along the coast and near resort communities. Furthermore, Rhode Island is a densely populated 

state with a large metropolitan area in the center of the study region, daily rush hours will 

surely complicate an evacuation especially if it has to be initiated in the middle of a normal 

weekday or during the start of a normal business day. 

In 2012, the Federal Emergency Management Agency (FEMA) and the United States Army Corps 

of Engineers (USACE), New England District, funded the New England Hurricane Evacuation 

Study (HES). That same year, Atkins was retained by the USACE through FEMA funding to 

complete the HES transportation analysis and then the Technical Data Report (TDR). The HES 

develops technical data concerning hurricane hazards; the vulnerability of the resident and 

tourist populations; public response to evacuation advisories; evacuation timing; and sheltering 

needs for various hurricane threat situations. A critical component in the HES is the 

transportation analysis to determine how many people and vehicles would be involved if a 

hurricane forced an evacuation of wƘƻŘŜ LǎƭŀƴŘΩǎ coastal jurisdictions. 

The principal purpose of the transportation analysis is to: 1) determine the time required to 

evacuate the vulnerable population (clearance times), and 2) evaluate general traffic control 

measures that could improve the flow of evacuating traffic. This chapter documents the basic 

inputs and findings of the study analysis. The list of the jurisdictions involved in the Rhode 

Island HES TDR is displayed in Table 6-1, and a map of the study area is located in Figure 6-1.  
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Table 6-1: Rhode Island HES TDR Study Area 

County Community  County Community 

Bristol County Barrington  Providence County Cranston 

 Bristol   East Providence 

 Warren   Pawtucket 

Kent County East Greenwich   Providence 

 Warwick  Washington County Charlestown 

Newport County Jamestown   Narragansett 

 Little Compton   New Shoreham 

 Middletown   North Kingstown 

 Newport   South Kingstown 

 Portsmouth   Westerly 

 Tiverton    
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Figure 6-1: Rhode Island HES TDR Study Area 



6.0       Transportation  Analysis          

 

Rhode Island Hurricane Evacuation Study Technical Data Report                                                                  6-4 
 

6.2  Analysis Objectives  
During a hurricane evacuation, a large number of vehicles will have to travel through the local 

and regional road network. The number of evacuating vehicles will vary depending upon the 

intensity of the hurricane, publicity and warnings given about the storm, and certain behavioral 

response characteristics of the vulnerable population. During a typical evacuation, vehicles 

ŜƴǘŜǊ ǘƘŜ ǊƻŀŘ ƴŜǘǿƻǊƪ ŀǘ ŘƛŦŦŜǊŜƴǘ ǘƛƳŜǎ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ŜǾŀŎǳŜŜǎΩ ǊŜǎǇƻƴǎŜ relative to an 

evacuation order or storm advisory. Conversely, vehicles leave the roadway system depending 

on both the planned destinations of evacuees and the availability of acceptable destinations, 

such as public shelters, hotel/motel units, churches, aƴŘ ŦǊƛŜƴŘΩǎ ƻǊ ǊŜƭŀǘƛǾŜΩǎ ƘƻƳŜǎ ƛƴ ƴƻƴ-

surge prone areas. Vehicles move across the road network from trip origin to destination at a 

speed dependent on the rate of traffic flowing on various roadway segments, and the number 

of vehicles per hour those segments can handle. Clearance times must be calculated and 

evacuation advisories issued so that evacuees can reach a relatively safe destination prior to 

the arrival of sustained tropical storm force winds. 

The main objective of the transportation analysis performed for the Rhode Island HES TDR was 

to estimate evacuation clearance times; the time it takes to clear the roadway of all evacuating 

vehicles. To make these estimates, the evacuation road network had to be defined and general 

traffic control issues had to be examined. Clearance time is a value resulting from 

transportation engineering analysis performed under a specific set of assumptions. During an 

actual tropical cyclone event, it must be considered in conjunction with a pre-landfall hazards 

time to determine the optimal timeframe for issuing an evacuation order. The pre-landfall 

hazards time is the period before the forecast arrival of tropical storm force winds and/or the 

onset of roadway flooding prior to landfall of a hurricane.  

The transportation analysis task initially identified traffic movements associated with a 

hurricane evacuation. Basic assumptions for the transportation analysis were related to storm 

scenarios, vulnerable population, behavioral and socioeconomic characteristics, as well as the 

roadway system and traffic control. A transportation model and the evacuation roadway 

system were developed for the Rhode Island study area to facilitate model application and 

development of clearance times. The major components involved in the transportation analysis 

were as follows:  

1. Establish evacuation zones with the cooperation of Rhode IslandΩs state and local 

emergency management agencies;  

2. Quantify the potential evacuation population for each storm scenario using 

socioeconomic and behavioral data;  
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3. Identify the existing evacuation roadway network, recognizing any recent or future 

infrastructure improvements, as well as state and local traffic control measures;  

4. Using the evacuation road network develop:  

¶ Directional service volume per roadway segment;  

¶ Evacuation traffic congestion by roadway segment by storm scenario; 

5. Identify local and regional bottlenecks/critical roadway segments;  

6. Determine regional evacuation traffic that is expected to cross state and county lines 

and move inland;  

7. Use evacuation zones to complete transportation modeling and clearance time 

calculations;  

8. Develop hurricane evacuation clearance times. 

6.3  Transportation Analysis and Input Assumptions  
Since all hurricanes differ from one another, it is necessary to establish clear assumptions about 

storm characteristics and evacuees' expected responses before transportation modeling can 

begin. Not only does a storm vary in its track, intensity, and size, but also in the way the 

populations in vulnerable areas perceive it. Even the time of day that a storm makes landfall 

influences the time parameters of an evacuation. All these factors can have a major impact on 

evacuation response timing and hence the clearance times ultimately developed by this 

analysis. 

Given that a real tropical cycloneΩs characteristics may well differ from the simulated storms 

used to develop the clearance times provided in this analysis, a sensitivity analysis was 

performed during the transportation modeling. Since many of the factors that influence an 

evacuation can change dramatically prior to a storm making landfall, the sensitivity analysis 

determines which model variables will have the most impact on the transportation analysis 

results. Therefore, those characteristics (storm intensity, level of background traffic, tourist 

occupancy, traffic loading rate, etc.) having the greatest influence on clearance times were 

identified and then varied to establish the logical range within which the input values may fall. 

Key assumptions guiding the transportation analysis include the following:  

¶ Traffic evacuation zones;  

¶ Housing Unit and Population Data;  

¶ Behavioral Assumptions of the Evacuating Population;  

¶ Roadway Network and Traffic Control Assumptions. 
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6.4  Traffic Evacuation Zones    
The foundational geographical unit of the analysis is a system of evacuation zones for every 

jurisdiction. The Traffic Evacuation Zones for the Rhode Island HES TDR were established by 

wƘƻŘŜ LǎƭŀƴŘΩǎ state and county emergency management officials based on vulnerability data 

provided by the USACE, New England District. The above parties determined that the 

vulnerability areas would coincide with the storm tide limits delineated in the storm surge maps 

produced by USACE based on the results of the National Oceanic and Atmospheric 

!ŘƳƛƴƛǎǘǊŀǘƛƻƴΩǎ όbh!!ύ {ŜŀΣ [ŀƪŜ ŀƴŘ hǾŜǊƭŀƴŘ {ǳǊƎŜǎ ŦǊƻƳ IǳǊǊƛŎŀƴŜǎ ό{[h{Iύ ƳƻŘŜƭ ŦƻǊ ǘƘŜ 

Providence/Boston 2 basin. The primary purpose of the vulnerability area is to specify which 

locales will be directed to evacuate by local emergency management in Category 1 through 4 

storms. These vulnerability areas were then compiled into traffic evacuation zones and used as 

the basic unit for traffic clearance time modeling. Consequently, each traffic evacuation zone 

may be composed of a minimum of one vulnerability area (i.e., for wind/mobile home 

residents) to a maximum of four (i.e., for each of the Category 1 through 4 storm surge areas).  

It is important to note that local officials are responsible for insuring that the vulnerability areas 

encompass all surge vulnerable residents and that evacuation advisories during a hurricane 

threat will adequately advise those living in evacuation zones to take action. Maps of the traffic 

evacuation zones for each individual jurisdiction are provided in Figures 6-2 through 6-22 as 

listed below, and are also available in the File Bank section as interactive maps: 

¶ Figure 6-2: Hurricane Evacuation Zones ς Bristol County / Barrington 

¶ Figure 6-3: Hurricane Evacuation Zones ς Bristol County / Bristol  

¶ Figure 6-4: Hurricane Evacuation Zones ς Bristol County / Warren  

¶ Figure 6-5: Hurricane Evacuation Zones ς Kent County / East Greenwich  

¶ Figure 6-6: Hurricane Evacuation Zones ς Kent County / Warwick 

¶ Figure 6-7: Hurricane Evacuation Zones ς Newport County / Jamestown  

¶ Figure 6-8: Hurricane Evacuation Zones ς Newport County / Little Compton 

¶ Figure 6-9: Hurricane Evacuation Zones ς Newport County / Middletown 

¶ Figure 6-10: Hurricane Evacuation Zones ς Newport County / Newport 

¶ Figure 6-11: Hurricane Evacuation Zones ς Newport County / Portsmouth 

¶ Figure 6-12: Hurricane Evacuation Zones ς Newport County / Tiverton 

¶ Figure 6-13: Hurricane Evacuation Zones ς Providence County / Cranston 

¶ Figure 6-14: Hurricane Evacuation Zones ς Providence County / East Providence 

¶ Figure 6-15: Hurricane Evacuation Zones ς Providence County / Pawtucket 

¶ Figure 6-16: Hurricane Evacuation Zones ς Providence County / Providence 

¶ Figure 6-17: Hurricane Evacuation Zones ς Washington County / Charlestown 
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¶ Figure 6-18: Hurricane Evacuation Zones ς Washington County / Narragansett 

¶ Figure 6-19: Hurricane Evacuation Zones ς Washington County / New Shoreham 

¶ Figure 6-20: Hurricane Evacuation Zones ς Washington County / North Kingstown 

¶ Figure 6-21: Hurricane Evacuation Zones ς Washington County / South Kingstown 

¶ Figure 6-22: Hurricane Evacuation Zones ς Washington County / Westerly 
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Figure 6-2: Hurricane Evacuation Zones ς Bristol County / Barrington 
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Figure 6-3: Hurricane Evacuation Zones ς Bristol County / Bristol 


